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tronic  Proving  Ground  Technical  Program,  Project  32-56-0013,  (USAEPG-3  EW 
Systems  Test)  to  clarify  the  problems  of  electronic  warfare  in  the 
Field  Army  area.  This  study  is  concerned  vvLth  techniques  and  equip¬ 
ments  utilizing  infrared. 
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AIVri’iiACT 

^The  rcciuiivinunts  and  caijauilitlna  of  ayailanle  infrared  counter¬ 
measures  for  the  Field  /oriny  aro  evaluated.  ParLicular  tecimiques  and 
equipments  that  should  bo  develorjed  for  tno  future  Field  Armj'  are 
listed. _  As  tactical  units  that  have  been  proposed  for  radio-frequency 
’iT-fuze  countemeasures  can  also  employ  lin’rarea  coun'oermeasures,  no 
additional  p"ovlsxons  for  organization  are  inquired. 
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Section  I.  Simmarv 


Although  only  fragmentary  qualitative  and  quantitative  data  on 
Soviet  infrared  equipment  is  available,  the  assumed  direction  that 
developaent  in  infrared  techniques  and  equipment  in  the  girided- 
misaile  field  v/ill  take  is  pointed  out.  The  difference  between 
active  and  passive  infrared  equipment  is  explained.  Visible  illumi¬ 
nation  in  night  operations  from  requests  through  normal  communication 
channels  to  counter  enen^  use  of  infreo^ed  detectors  is  recommended 
until  at  a  much  later  date  when  infrared  viewers  will  be  available  in 
quantity.  The  design  of  uniforms  and  equipment  to  pr-event  infrared 
reflectivity  is  recommended.  The  development  of  intercept  receivers 
and  pulsed  and  modulated-light  countermeasures  against  infrared-fuz.ed 
proximity  missiles  is  also  recommended As  the  tactical  units  that 
have  been  proposed  for  radio-frequency  VT-fuze  countermeasures  can 
also  employ  infrared  countermeasures,  no  additional  provisions  for 
organization  are  required.  '' 
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n-  ction  TI.  Introduction 


1.  PURpa-ji-: 

It  is  the  paiTXJSt-  of  this  r*.  poxt.  to  present  an  assessment  of  the 
infrared  countermeasures  requirements  and  capabilities  of  the  Field 
Army  and  to  suggest  organizational  stinictures  to  best  utilize  these 
capabilities  v/ithin  the  framework  of  present  Field  Army  structure  and 
within  the  stiaicture  of  <a  Pentana-type  In  the  latter  case,  the 

probable  development  of  enemy  infrared  equipment  and  the  requirements 
to  counter  this  equipment  will  be  considered. 

2.  3AGKGR0UMD 

The  fields  covered  by  the  term  "infrared"  are  diverse.  Its 
primary  connotation  is  that  applying  to  "seeing  in  the  uar}.;",  and  this 
has  been  its  principal  application  in  modem  warfare.  The  use  of 
infrared  as  an  aid  to  night  fighting  can  be  expected  to  increase  in 
importance  as  improved  ^;qalpmeut  becames  available  and  as  the  scale 
of  night  operations  increases.  It  is  to  be  expected  that  accentuation 
of  night  operations  v;ill  be  requix-ed  to  mduce  vulnerability  to  enemy 
mass  destruction  weapons  and  to  keep  pressure  on  the  enemy  for  the 
most  effective  exploitat.ion  of  friendly  atomic  weapons.  As  these  night 
operations  must  be  as  secui'e  from  detection  as  possible,  infrared, 
rather  than  visible  light,  is  advantageous. 

Certain  other  technical  functions  that  am  now  performed  by  radio¬ 
frequency  devices  can  be  shifted  to  utilize  the  infrared  portion  of 
the  spectrum.  As  infrared  tecimiques  and  equipment  become  further 
developed,  it  is  reasonable  to  expect  xheir  application  to  increase 
in  those  fields  where  the  use  of  shorter  v/avelengths  provide  advan¬ 
tage's  or  where  limitations  occur  in  the  use  of  radio  frequencies  (i.e., 
crowding  of  the  radio  spectmm  or  availabil  ity  of  well  developed  radio¬ 
frequency  countermeasures).  These  applications  include  proximity 
fuzes,  radar,  and  missile  g-uidaiice  and  ho.ming. 

The  development  of  irfrared  coiunte measures  equipment  and  tedi- 
niques  does  not  appear  coixiencuratc  wltii  tiie  probable  need  for  them. 

1,  CAPA3ILIT15;i 

No  information  appertaining  xo  types  of  characxeristics  of 
current  Soviet  infrared  equipment,  the  quantity  of  such  equipment, 
if  any,  or  its  tactical  employment  is  available. 

Fragmentary  data  obtained  shortly  after  V.'orld  V/ar  II  by  prisoner 


SECRET 


SE('RET 

Liit.i-Tiv  1.' il,  .1  ■  if  (KT.'niui  ..i.)rlci  ./ar  II  lafrarcd  equijjmc'rit 

knovai  to  be  iii  :lovif'i,  iiruid;;,  anu  eel.i.matec  of  .joviet  toclinical 
eapabiJ  itler:  have  led  iii.li  lai;'/  infrared  aatiiori tier;  in  t)iir;  country 
tc  believe  that  .jcviet. .  Inf ran.-u  rajuipment  in  no  more  advanced  than 
that  in  uao  ay  tno  Unit-al  , Stater;;  liov/evor,  it  may  be  available  in 
larger  quantiti’',  particulariy  in  the  near  infrared  region,  whicli 
Includor;  active  equipment  for  ai{_dit  driving;  anrj  related  purposes. 
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.Section  TTI.  Infrarod  E  luip.'rvjnt.  Tcchjiical  Considerations 


Active  infrared,  often  tcrmcl  ''near-infrared",  equipment  utilizes 
detector  and  v/aveiength  conversion  units  associated  v/ith  infrared 
illuminating  sources.  The  infrared  radiation  reflected  from  the  tar¬ 
get  is  detected  and  converted  to  a  visible  image  or  indication.  Rep¬ 
resentative  of  this  class  of  equipment  ere  the  Sniperscopc  and  the 
Leaflet  II  night-driving  equipment.  The  follovang  general  statements 
can  be  made  of  this  equipiment  hut  active  infrared,  which  is  not  itself 
a  countei-measure,  is  of  advantage  in  a  countermeasure  program  only  as 
a  means  of  locating  the  enem^'  equipment  to  be  countered. 


Near- infrared  detectors  can  delect  the  active  source  at  a 
considerably  greater  distance  than  the  user  of  the  active 
source  can  see. 


2,  Direction  of  fire  against  the-  liiuminating  source  is  a 
direct  and  effective  countermeasure. 


2,  3/asive  action  may  be  taken  to  escape  detection, 

4.  Camouflage  is  effective.  It  is  required  that  the  infrared 
reflectivity  of  the  surface  to  be  protected  be  as  nearly  as 
possible  identicul  to  that  if  tiie  background. 

2.  Active  infrared  equipment  Is  in  an  ad;ancea  state  of  develop¬ 
ment  . 


I 


2,  gi’Jiagiir 

passive  iiifrared  equipment  detects  target  radiation  and  does  not 
require  an  liltuainating  source.  Tne  following  considerations  apply: 

1.  Thei'C  is  no  knovui  mctlK  d  of  detecting  passive  infrared 
vie\/ers  since  they  do  not  radiate. 

2..  Camouflage  is  effective  but  dirferent  in  principle  from  that 
used  against  active  infrared.  It  is  required  that  the  temp¬ 
erature  and  eraissivity  of  the  camouflaged  surface  be  as  nearly 
as  possible  identical  to  that  of  the  surrounding  terrain, 

2-  Present  Ilnited  States  passive  infrared  equipments  ore  of 

doubtful  or  unproved  utility  in  field  service.  Impi’oved  and 
ficld-UECf  il  devices  coi’.  be  expected  to  be  available  in  the 
near  future. 
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Secitiou  IV.  ^liiirvc  Lllanoc  Countormeasuren. 
Proconb  A~‘.'!aY 


6.  AVAIIADL>:  EO.UIPMEUT 

1.  Metaccope,  type  US/F 

The  raetascope  is  a  passive  device  that  accepts  near  infrared. 
It  wc-ichs  14  ounces  and  is  enclosed  in  a  3-inch  cubical 
metal  case.  A  radium  button  serves  as  power  supply, 

Z-  Imace  metascope 

.'he  image  metascope  gives  an  improved  capability  for  vievdng 
near  ini'rared  but  requires  an  internal  electric  power  source, 
llxlels  that  utilize  either  batxeries  or  hajid  cranlc  generators 
huv'e  also  been  fabricated. 

IFtascopes,  v/hich  are  presently  distribvited  (I46  per  infantry 
■^v’sicn^  '.re  to  determine  if  and  when  the  cnem^r  employs  active 
.lui-ared.  Conmunlcaticn  via  noimial  coiamana  channels  will  be  used  to 
req.fst  hr.vitzer  ill’X'ui  natin-j  shell  or  searchlight  illumination  of  the 
bat'.le  ax'ea. 

No  speciiic  electronic-warfare  organization  is  reqiired  to  carry 
out  this  concept. 

e.  TECM.NXC/U.  CbHSIDEIUflCiif 

The  use  of  visible  illumination  as  a  counter  to  enemy  use  of 
active  infrai>.-d  hets  the  following  advantages: 

1.  Ji'/ar-infran-d  capabilities  of  the  enemy  do  not  force  us  to 
develop  equal  capabilities  to  avoid  suffering  a  disadvantage, 
Tac  intolerable  situation  wherein  we  are  required  to  cariy 
in  rasor/e  a  large  quantity  cf  seldnm-used  Infrared  equip¬ 
ment  is  Uvoldci. 


IK 


Superior  numoers  refer  to  items  in  the  Dibliography, 


n  t  .  i 


The  v/eif'ht,  bulk,  and  limited  capability  of  near-infrared 
f-quipiiiciib  aa  compare(i  to  v;:nblfc  illununating  sources  gives 
us  a  margin  of  udvai.Lage  'Ver  tiie  eiiemy  v/ho  uses  near  infra¬ 
red. 

2,  In  most  cases,  use  if  visible  laJ  imination  vn.ll  force  the 
enemy'  to  turn  to  visible  illumination  also. 

9.  EQ■UIP^^SNT 

1.  There  is  a  requirement  for  a  metascope  which,  in  addition  to 
its  surveillance  function,  may  be  used  as  a  rifle  sight  so 
that  aimed  fire  may  be  directed  at  enemy  near-infrared 
source;-. . 


g.  There  is  a  reniirwuent  for  .'  leg'.'  of  the  following  types: 

a.  The  infrared  reflectancf.  'f  .;h  forms  and  equipment  used 
at  the  fr'r.i  .-n‘;.:lu  -  .  .-ich  xi.at  they  will  blend 

'..'Itl.  '..I.-  I'. .li'.. 


r.  .er  •'•I'-'it  ('/ol.icie;,,  ,*  .r-'rator.':)  used  v/ithln  range 

-f  ‘U.cila  oen.gneu  so  as  not  to  radiate 

i-ih  ap;  ■  ai,’''  intensity  j.n  the  r.ear-inf rared  region. 


;  Uesign  :  '  n.  .  € ’p’ ‘.p-.; nt  be  done 

5-  a.  .al  .rl’.  £xtensive 

Pi.'-'cr.nt  •  1  ;  I  i  ■  rn't  v,crr£intod. 
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I  V.  ";v'  'J  r.ouiii'.in.Ti-TLr-'i'rcr:, 

il'  '111-'-!  'J.  '  'J  •  li 


10.  COnCLTT 


!_■  Tho  (.r  Ar;.v.'  ‘-(li '•'/■LI  bt  rjuch  uc  to  r.ifiJce 

d.i  rri  c;  ill  il..?  d'-t.i'lion  i  lururod  viewer.?  with 

]-)arL i culai'  .-■mnh:::: l.?  oil  prei/eiiL ion  of  detection  by  airborne 
inTraie-d.  i IL .•uiC'..  . 


Improved  n.,'ta.jcc',ie-f' Liie-  vic.verc  inter, ^nodiate  infrared 

cap.-.ibilily  v/iL.L  be  u.ie-d  to  determine  if  cend  v/hcn  the  enemy 
i .?  uLJiinin!:  active  Infrared.  Commiuii cation  via  normal 
c-oiam-and  chajmelo  wiJi  i.j  need  to  request  hovvitiier  illuminat¬ 
ing  clielin  or  r.earciiii d'ct  illumination  of  the  battle  area. 


ilo  specific  electron.!  c-v.'arf are  ornani nation  is  required  to 
carry  cut  thi?  concept. 


11.  TSCHN'IC.tl,  CONSlDF.R/iTIOiiri 


1.  The  absence  of  a  .means  of  detecticn  of  ene.my  u.se  of  passive- 
irJTraiv-d  surveillance  Impoue.o  the  logical  requirement  that 
all  niij';t  movements  oe  protected  fro.m  infrared  surveillance. 
T’ac  .maj.nit'ido  cf  tills  protection  r  ^lirement  appeal's  to  pre¬ 
clude  ?t  contin.ou.'  eamcufla.qc  effort  in  ti'.e  field.  The 
importance'  of  early  act'-n  at  the  dcsi[;n  and  production  level 
to  prcv'ue  "o'hlt-ia"  .-ajn'UUf lace*  by  such  means  a.s  concealing 
hot  .spot.?  of  vi'liiel*.-.;  is,  therefore,  clear. 

£.  Abandonment  of  the  concept  of  visible  battiofield  illuinina- 
tion  as  count  •■rmea.'iu'e  to  enem.y  ur.e  of  active  infrared 
aj.'pears  to  await  tne  aevelop.mcnt  of  lightweight,  inciqiensive 
pa.ssive  vio.vcrs  sr.i table  for  distribution  to  all  personnel. 

It  is  not  consider-a)  likely  that  such  equipment  \/ill  'oe 
available  in  the  1.*  10-70  period . 


14.  EQ.uiFMT'iT  RECjiniu-iyirn 

1.  It  is  r-equired  that  concealment  of  hot  spots  from  passive- 
infrared  detection  be  given  serious  consideration  in  the 
development  of  all  new  /ehicles  and  weapons. 

2.  Improved  ligiitwe*  ight,  passive  infrared  viev/ers  with  far- 
infrared  capabilities  are  required  in  advance  of  enemy 
development  in  this  field. 
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1.  Ta>.  ujt-  C!  im’riv.  j  :  .-  ji-o  waveisn^ths  xo  detect 

t-'  tor,'- ’  r  Ip  tccly. fcarsibie  ana  presents  a 
j’-: afo' nar  1 -■  orriater  t-c  rnn.--  i'  lae  .,fi3ru.ng - 

t..  It  SJont  I'-Tabaolc  thai  itic  intriircti  fuits  '-Thich  will  be 
•-r«cauatcrpd  »lil  !-^  .iii  -T  tli*.'  'rlav-  t.me'*  or  "modulated 
•scKircc-  lypvy.  Tir.-..-:  -.y:?*®’  art  tc-'.;:  Hctive  (i.e.  radiating; 
fuzes  .'ina  may  rp-  r..;-.-  v.  tlK-f  in  u.t  v.iiible  or  the  infrared 

^pEctmn  - 

T.  •••  •  '  t  ’  -  ■  -ihoi.  n-tum  simal 

*i.cr’-aL'-  1  1 1 u'b.’  rapLil<L^^  uu  It,-  appi*oaciies  j,ts  target# 

A  p'll.’"  -f  -t'-fr-i:'-  ;  vnv^^lj  iacn  to:  may  be  obtained  from  a 
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Section  VII.  CoDclusions 


From  thin  study,  the  following  conclusions  are  made: 

1.  Infrared  surveillance  countermeasures  do  not  require  specific 
electronic-warfare  organizations  for  their  implementation. 

Inf rared -proximity-fuze  countermeasures  can  be  implemented 
in  conjianction  v/ith  radio-frcquency-fuze  countermeasures  and 
by  the  same  electronic-warfare  organization. 

2-  There  is  and  vrill  be  need  for  continual  improvement  of  minia¬ 
ture  light-v;eight  infrai'ed  vievcors  that  are  adaptable  for  use 
as  infrared  weapons  sights  . 

Primary  emjjhasis  in  the  infrared-surveillance-countermeasures 
field  is  required  at  the  design  and  manufacturing  level. 

Army  field  equipment  should  embody  infrared  concealment  as  a 
design  criterion. 
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